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COMPLETE SPBOCFICATiON. 
Improvements relating to Electro-Magnetic Control Means 



I, Harry Howe, a British Subject, of 
OakfieM, 13 Carton Road, Hak 3 Cheshire, 
do hereby declare die invention, for which 
I pray that a patent may be. granted to me 3 

5 and the method by which it is to be per- 
formed, -to be paaticulaily described in and 
by the ibiEwwang statement : — 

Thns invention (rakctes to improvements in 
or modifications of the der^ormagnetic con- 

10 trol means according to specification Nc. 
47166/53 (Serial No. 742,487). ■ . 

3{4dfkation No. 47616/55 (Serial No. 
7424817) djesnrabes and olainus decffo-tmagnetic 
devices for use on angle or muM-phase AjC. 

15 circuits, having main windings for connection 
to input and output rirouits, carded by two 
main magnetic cores each of wMch is divided 
into two physically separate subsidiary mag- 
netic core dements, the subsidiary elements 

20 of at least one main core being provided wiiih 
windings independent of the main primary 
•windings of the device whereby they may.be 
excited for the purp&se of reducing or sup- 
pressing the main magnetic flux in tfhe main 

25 magnetic core of which the subsidiary ele 7 
nients are paints, and diverting it to the other 
main magnetic core. # 

According to t3ie present invention the two 
subsidiary core dements constituting' each 

30 rr«"" magnetic core are dimensioned to carry 
equaH proportions of flux and tiie two dements 
constituting each magnetic circuit are energised 
by a primary winding divided between both 
dements ait least one pair of elements being 

35 provided with a single esriting winding coHec- 
tivdy embracing them, the fluxes in each de- 
ment due to the primary winding .being 
arranged io link in opposite directions with 
ithe said exdting winding so that the exdting 

40 -winding is non^nduotive with respect to tine 
s aid primary flux and no voltage is .induced 
in it thereby so that the exciting winding can 
be energised firom any separate source of 
supply for she purpose of reducing or sup- 

45 pressing the main magnetic flux in the main 
magnetic core of which die subsidiary ele- 
ments are paints, and diverting it to the other 
[Price 3s. 0d.] 



main magnetic core ox vice-versa. 

As in file arrangement in Spfrtiffi nation - No. 
47^6/53 (Serial No. 742,4&7) divided main 
cores are employed but instead of the primary 
excitation being appMed to the awo parts of a 
divided core by a single primary windang, and 
auxiliary excitation being applied in one de- 
ment in the same direction as the primary 
"exciit?ation* and in the other eiament in - the 
opposite direction to rite primary .excitation, 
the arrangement is now reversed and the_two 
dements of a main core are individually ener^ 
gised by separate primary winding sections, 
and the auxiliary excitation is appMed by a 
single exciting winding embracing the two de- 
ments the primary windings being -arranged 
so ihat the inductive effects they produce in 
the exciting winding or windings neutralise 
one another. 

Secondary - windings are provided''- on- the 
individual cores where required and are~dosdy 
coupled to the appropriate p r ima r y winding, 
and whilst the latter magnetises the dements 
of a magnetic core in mutually opposite direcT 
tions, the individual secondaries coupled to the 
individual primary windings are connected 
cumutaivdy in series or paralld^ a s \ desired. 

The invention employs two main magnetic 
"cores of the dosed ring type of rectangular 
or circular form constructed of stacked lamin- 
ations of magnetic material • or " spiral y 
wound strip. Bach core comprises two -dosed 
ring type dements adapted to be energised 
in mutuary opposite directions by a separate 
primary windings on each. The individual main 
windings and the subsidiary windings may be 
of the conventional type or of the toroidal 
type depending on the types of core employed. 
• Referring to the- accompanying draw- 
ings: — : 

Figures 1 to 4 show -various aritangements 
of the magnetic circuits of tie device employ- 
ing frame or ring type cores.- * 

(En the various arrangements shown the pri- 
mary windings" ass'odaited with a particular 
main core are shown connected" in series but? 
may, if desired, be connected m parajM. lie 
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r Jojmex; .-asran^pnienl is 9 hcm&v^ to be "pre-* 
feared saute it piuvides . moje stiable results 
by ensuring, an even. disftsSfotttdan. of flux in 
the two care elements. Where, prim ary wind- 
mgs associated with a p a i ikit hg cone are con-, 
•necred in i&raHe^ AjC. -excitation Js nEEt .suk* 
able, since . tie paralllellibg; cbtmerikms pro*-" 
. vide tbe equivalent of V snort en"cuited ten 
ishm AXL . excitation is .applied Tie snfiange- 
^nott is.hpwever quke satnsfartofylf D:C "or. 
.• '-rem%d-"AJCC exdmnpnl^le^pjpx^'-l * J. ; 

dn die esaaiapks shown the secoiidsry -wdn"d- 
r ingg have been emitted for tie "sake of dfeaaty' 
and vaH *. be. stowa in" detail, taeg-. 
" FigureiJ. .ihows "tsro' cores F iand G eansdf. 
_ aitang a .complete device. One -of " the sub^ 
-.. adaaiy^eare- demerits of ^fe' pair.F consists 
[ of Jcwq* : feffe Fl aiijd^F^^.iwj^;;^ o^ier 
- jEompifcesi.&ibs F232 .and ;F3.- likewise -one. 
■of the iekcbmts of fe^aairlS '•^arias&'if rwo 
...limbs G£L . and G2IA Iwfcte,-- tfc- pfter «cm- " 
' pnsss\EniKr -G2IT- aixdV-'.-GB^* 4fej^aanfes ; -Fi" 
and F3 s are merpsed byr.pjinKiy ^ffijrwre 
■• -Pil aird Pt2* respeafcve^yi' these./tebig cemigsred "* 
ixt series to- ^energise tie .^cl^&nlbs oppositely 
wMIsr -the limbs Gtl ' and ! -S3r are! energised 

• by.pninSayr vHndiings 53 :-ana : P^ rfi^ecdvsety,-- . 
sbese bearig- : ?aLso: - • conzseiEed -. qp^josatefy' ia -■ 
series., lite ""■ two • groups ' on; 3e$ies eomected. 

• .windings ' are then corrected jn^:serie§ *tto ^the" 
•source Vdf jbpg% .1/1: — ££".. ISte- :#o : portnb&s ; 

. of core'F -each become. reaergd^ai in "a cloefe-.. 
wise -dmeotaon dining , a -piartidin 1 a*r^ half- _tyc4e . 
;3s " shown by . the- arrows -^d^ine- ;s*atoe: stare • 
.of affeins «w& obtain m. shtt two.* portion^ of" 
pore . Cj, * JEfe r wffi- . thas r nifted —tiiSt: -e; "the 
. divided ^ : coie -F ".tie"' jpri?naj^^;&ix- % pa^se^: 
V tbrbugb ii'e licnbs ^F2A rand -E£S in Opposite' 
^diisctidiiS' 4$-sba£wn by niie ajb^Ks;and .tittere-- 
rfo^e through; an ;exdiing 'vwndirig^tEU: arranged ' 
*1£> embrace,liie ^bs -p^VaSj-J^fi --^hichris 
'. 3&ee fenn. ioda clive 1 'effects diie tp. ^e"c5>iriblii'e4. 
. pidmary Sixties and > may-^bius , .be. indejpFeiMenily 
'^leg^se ti -fffan -a-;P..C^A^ : ^ bjr"-re^e^ or 
-^>ar% >■ xescffied . sotKrce/ 'of-^suppiy - at—any." 
^osen;-votoge T or;;cniwrrc.-lfe\ : s^!^ 
^afEair^. <wM exist in ^^-dfv&ied ciffe -G^ r in. 
^ 'winch the priiniary-flui: -cjccnilafes -ifr ihe. same? 
. manner as shoT^n-; = by : -*arr6ws;--m - : -tfie ■ 
*diyMe4. ciffe*.F— r 5^-^o;pc^ons *bf -iisre r 
."Being- piovaded •w^tii'-a* ss^sidaaay excitalaqn 
,twind^--H3"* enibras^g: ;4be^- ^Bdbs Q2>K $n&. 
~GZB: [.WJien- the .supplementary . exafittipn " 
■ binding 533 -is' energi^ed'-it ^KwH" produce:-, a 
field in*- tfe .-xlwo ftnrnfos in';tfc- sasae : -difec© on 
:.re55>ertfvety;a5 /a3sb : ' «wdndang : Ht-inriih^ 
rrwo SsAs. FiM;aM-Fiffi Jbn*ooxe f 3 f]bhe. : cirec- 
•^ens.^.ife "^MoUai^'es^^ r n^ 
seances being as stewn .bytthe arroro in core . 
Xt.-^ if ;"gie^ ^ is 
* erofed in\-&attnx&&<$it of - tiie^ oqre:" 3ie /prairary 
rending?: PI and P2-wiH-beTirrahile~rb cresits 
dsny ftS: ran- the* ailseady ; 5iatnrit:«*d - cores • and 
-hence tiere yriM. be -no Vdfeage across i >them 3 
but sekcl the group -c^.prHnairy' mndangs P3j 



P4 on the core G ate in series . with- ..diem 
the whole of the supply voltage 1 will be trans- 
ferred to the wmdVgs P8 3 . T4- 9 thus the' 
wboie of the piaanary finx w3i be com^ntaraxed 
in - the core G: and none, in the- core F; If "70 
the winning EB is energised and the winding' 
HI de-energised the whoife of the pchnary flux 
is tensfersr^i -febm lie core G to the core F. 
- iThe antaa^ainent shown m Figure 1 is 
majn^y d^gngnrrniarlr and a pracficaf.forin is: 75 
r .-shown in Hgnre 2 further vaiiattons as 
" shoroa in Figure 3 where rwo pairs of fam es 
are - siiown^ vertically stacked whilst , xngure 4 
. dhows eodh .of the" two concentric frames con- 
; : sifeutang each pair xrf ' cores yejrticaSy stacked go 
lite "irames^ inay, of course etjiiaSy weE .be • 
of ^circuiar iniscead. of redangulliair Joot— Hin 
. which case nirbidai .windings may.. 'be .disnd- 
teted tihroughout the whole, drcnjnfer^acea tht 
. yar-iDus separate, windings bemg . w6und oyer 35 
. *eacjt -odier-^-tthus ensuring the cfose coujiiing 
deskaibJe for obtaining.." sfiabpry .of ^output 
. >ofcagev under ^ loadied; cnndki!onsi-- in _Hgure5 
2 — 14 rtihe direction !of the main . primary, flux • 
is shown by/die fufi icbae'; aj^^ " 90 

dkedtion of '&e subsidiary 'exxtatibai is shown 
• by the doafced "a^rbiTO;- • /*.';-.. "*". ;. 
• (Figures 5 t©- 7 • ^iow. d*tagraimiD5afi^iSy .a 
"number of asrangsrnents ".of'tbe . device ' in "Which, 
dre secondary .wbdi^.' hav^.^be^^inciude^ 95 
' iii jraryini; ."• csoariSfeations' : to.; suit difjereat r*- • 
apjpjiiicataons or ^regimtsmeiBts. Uie pxiniary'and ~" . ■ 
.•snb^icfiary ^cfeafiotf 'wiiKSn^ aie. ateo.sJiown 
jcad ate fcH bpesraiipn * of\the deiace:.'wi*li:ie 
<ie^?fi)ed in reference ."to tbtyadoukcUagrjsnis: 100 
Figure 5 showfe ^he d%vibe.- based .on-" Figure Z Z 
1- teviag a * mam core " F ■ compaiang Iparts 
Fl^MF^'-and F2lB--^;:and a! mainlcore 
<J. comprisii% parts "GiL-^GSlA zahd\G2^^, 
Tb.z four cace pants are embraced by separate 105 
primary -windmgs PH^.'PZ^ "F3 . and £4. The !>■ ' * 
-|srnmary windings and P2 ar£: coirneqted in - 
series providihg -main" ma^pffsption: irr. oppo- ' 
Ute "dfeectiaDs-" 5i - the" two*' parte. ' comprising. 
fcore F as'ibbwn by tie; amjws: and' in'Ske 110 
manner 'pzkoaiy . windings "F3j*-F4v provide M 
" majn^^ magQeysation 1 ; in ' nruSilaiay '-oppbsrte " - 
^m^tions' in;"^e.'twn parte comprismg -core 
; -X^ and t^ie"" bms Veds .of. priri^ry-.v^dkgs -are 
- com pe te d is "series across .the source of supply 115 ' " 

TbV-.cdre. paite > dkgj&mma^cally . r 
-slK^-ai^'i^^ io denote; closed magiieifk:- 
•.■^iin gs M "«d)sijdiary . e^cditaftTOn: winamg Hi 
^Mmlvn3j eimlbracesr the two parts F1«=^-F2!A 

KB— F3 bf-.tore vwhflit :". subsidiary 120 r 
^itmon wandmg ;H3 ^nihm£s jihe' fiwo* parts * > ' 
&1-^G2A and"G2(B-^G3--of -core-G. 'Secon-oV 
^ -windmgs SI : ana:. S2" ^ embrace, 'the: "wb 
"^fg;^; -F tanfl -are 1 - connbeted. ' CQnsrf- 
Sz^v. ^series.: Hie: siib&kiiW ~exc5:atf<a 125* 
.Tvanc&n^s B± :and- are cnim"edbed ^ - series - 

^&^ y " sy5t ^ n "* the -^cerftre point 

of wtocfa js conneoted to a changeover switch " 
•J oonneotsd across : uie Jine so that eidRg- of - 13a 
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the windings - HI or H3 may be energised 
through it. With the. switch in the position 
• shown, die. subsidiary winding -HI becomes 
^ .energised from the supply line JJ1 through 
5"' the winding Hi and lie lower swiitxah Made 
on tile switch J to the supply Jine L2, whilst 
{the subsidiary (winding HB is shoia: circuited. 
The winding HI energises the two- parts of 
She core F which it coMeDtifraJy emjbraces and 
saturates r'hflm so that the primary windings 
PI and P2 axe unable to set up any flux 
therein anil the vbtage across them is practi- 
caly ml as also is the voicage across the 
secondary windings Sil, S2 at the output ter- 
mlnaiLs V, Z. The disappearance of the volt- 
age across the primary windings PI, P2 is 
accompanied by a corresponding increase of 
votage across the pimnmry windings P3, P4 
to piractioaMy the 'line voltage which amounts 
to a complete transference of flux, from the 
core F to the core G and the ouffiput vctage 
across V, Z becomes zero. If now the switch 
J is changed over to the opposite position the 
reverse staite of affiai-ns obtains, and the sub- 
25 sidiary excitation winding HB on the core G 
becomes energised, saturating die ' two parts 
of the core G, thus causing the voltage across 
the primar y wmdings P3 t P4 to decrease to 
zero and that across the windings PI, P2 tb 
increase to approximately line volts. As a 
result of this, She secondary windings Si and 
S2 acquire maximum induced voyage and full 
output voltaage is avaaiahae across terminals 
Y, Z Thus by opening and dosing the switch 
an output voltage across, the . device may be 
established or dis-bstablished without breaking 
any of the mJadn circuit conductors. The -direc- 
tion of fluxes in the various paints of the cir- 
cuit is indicated by the 'arrows. ' '"" 
♦ (Figure 6 shows two cores F and G ener- 
gised by primary windings PI, P2, P3 and 
P4> as in Figure 5 3 but the subsidiary excita- 
tion is applied to the core G only through the 
winding HB collectively embracing the two 
parts of the core G. The fejuter winding is con- 
nected fitiaoL the Jane' L2* through a nor- 
mally open switch Jl co the line XI. Secondary 
windings SI — 52 mdividualy embrace * the 
two parts consdtuimg- the core F . and are 
connected cumulative! y in series as are "second- 
*ary windings S3 - and *S4 on the two pants 
coinpnsing thee core G. The groups of second- 
ary windings on the core F are connected 
oppositely" in series with the group od the core 
G. With the switch J;l open and ' the primary 
wmdings Pa, P2 3 PS and P4 energised from 
supply iine Ul and Lt2, each "of the cores F 
"and G is energised at half voltage due to. the 
two groups of primary windings Being can- 
neated in series. The- secondary windings: on 
the cores F and G, being connected oppositely 
in ------ " * * 
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ing H3 from supply lines LB, L2 which satiir-: 
ates the whole of the core G and drives out 
the. flux into the core F, so that the volt- 
age across the secondary windings SB — £4 on 
the core G is reduced -to zeso due to the 
voS/tage across the primary windings H,.P4 
being reduced to zero, whilst ahe secondary 
voltage from the combined, secondiary wind- 
ings SI and S2 on the core F increases to 
maximum folnwing a rise in the voltage across 
the primary windings' Plj ' P2 ■ on . the core F 
due- to the shifting of the flux from jthe core 
G to the core F. A maxitmirn output voltage 
is therefore, available across the output tsrr 
mdiris V, Z. The switch Jl -also- -provides 
a remote means of estabEsMng or disestablish- 
ing an output voltage. 

Figure 7 shows an arrangement where the 
primary windings Pll, P2, P3 and P4 are 
connected as in Figure 5, whilst the .subsidiary 
excitation windings H)l and H2 indi<vidua3ily 
embrace the two parts of the core F and are 
connected -cumuiainVely in series a^d the cor- 
responding wmdings £B, EC4 embrace the 
core G in similar fashion, the ttwo groups of 
windings being connected through- a switch 
J to the soppily Sines Ul, L2 in similar 
manner to that already described in connection 
with Figame 5. Secondary windings. Si /and 
S2 individualy embrace ffihe tfwo parts of the 
core F and are, connected cumulatively in 
series, one end of the combined windings be- 
ing connected to the supply' line Ul in autor 
tran fffhrsmer fashion so that it provides a* sub- 
tractive voltage in respect to the votage of the 
supply system and provides a - zero output 
tpoHtage o)veraM between the end of the second- 
ary winding S2 and the supply, line UZ con- 
nected to the output T3erminals: V, Z, 1 with 
•the switch in the position shown. In these 
rnrf?rrn stances the subsidiary excication windr 
ings HB, H4 are excited from the supply Jiines 
Ld, O^and saturate the fiwo parts of the core 
G driving the flux from the latter into the 
core F whereupon * the primary . volts dis- 
appear from the windings P3, P4 on the core 
G and tthe voltage across the windings Pl 3 P2 - 
on the pwb pants of the core F becomes cor- 
respondingly increased, so that .rrimrfjnaTm in- 
duced voitage across the' secondary wmdings 115 
SI, S2 mdividuaffly embracing the two parts 
of core F^ is obtained, and as" this voUtJage is ' 
•in opposition to. the line voltage to which they 
are connected, the output voltage across ter- 
minals V, Z iszero. On changing the snviteh 120 
J to the opposite position the reverse action 
tfafces place, she subsidiary excitation' wmdings 
£11 — 02 now being connected * across supply" 
Knes LI, flL2 and saftnating- the two branches 
■of- the* core" F, thereby driving- out- ahe* flux 125 
" " ' the 
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, - ^ , w:.m entirety to the core G. This is 

series, tmis produce zero output ..y.oits,_. accompanied by. the primary voltage across 
half . the- normal ■ vofege • existing acros5:..tthe. : -the vpindings Pil and P2 decreasing to zero 
windings on each core. On closing the: switch and the secondary voltage across the win-dines 
Jl subsidiary excitairion is app3ied:,by-wind-* -SI and S2 on the core F likewise becoming 130 
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reduced: to zero^ the. net result of j wi^2i Is .chat 
due fc>-nbe. dis-appearan^cf. t3ie«sjftii^li i Y& 
votege. Scan the _ sscoiKia^, windings .an . out- 
put -yjotage a^^axau jgtdy. • jeqgaL .tie*: ifee: 5?n£ 
vote and snppiLed *frran:J3ig. somEe is.as^aS.- 
able/atross termk^ . 
the swite£* J may Jbe ; tried to. es^lkb^and 
^cpgaafrffgk an on^jp^ vrikage rap^^ca^Djnals - 
V Z witihoiit ggteB pe^fflfflg . jbft.. S&b&L ^Q^t 

in 1has :aj5>Iicat^ A _w3L toe -appre^aied • 
abat t3ie jie5ace-.is iiK^iiS^. ^i3^iPpQ2C- • 
proprade an^broraSli zero, output yplNage where;, 
erf cornse, tbse-load %:a3so ^.pt3^fea$ly."zsm 
value;". Wben the onggg:; T^fegeilg .est abjl^ed 
die dera^ceases: : -te''pH£^''£py ^tt^3jve 
TOtage since tie load. U^S^p^fed^-feS®" 
supply .system for. /wiadweasOTis \t^r_deviK 
Deeds ^nly to", be* ijftj^kSdfyf jmalilr 
a pnripose. ; : 1.™ J: : : . : i'iZ :i 
• An alternative ! arr!angeiirieTi^ it; tfelde^ce 
of (Figure." 7, comprises jfe.juse_rp£ A .^S^^°rl 
■meter jregulatox. ror: . ; .^xn^mt/: device^ ► as 
sham at I*s ^ co^epted across - the 

comtected j tb tie oerttcalpcfe of tihe serfercpfr- 
nemcm joTniTig togsiiierlrtke-t^ jj-paj^-of jufc 
sidiary escftai-mg win^i*ngst r By: means 
jcegidaSa:' the 'eccsDatidsa.^ 
core' saaj be. merged 
other core, is correspgnrjrngiy * decreased since, 
it is. ftTh ^end^'-qcgidMon f<^*.ls|aM^ty ^und^ 
flnctiaatmg load condifcnnjs " ^"foen"" adajpdng ^he 
device -far regmating; pTn^c^;;ta:..enajii^-a 
CDBStant-^totai ..?a!Lu;e;:of siS^di^iry x exc£tajdan 
between tbe smv .oores: it" .- -■— ■^~**— -*_n- 
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In . jrfhe- forgoing- «j^33QgSbes£*. ibe u @^b&£d^y 
excitation has ibtai.ljaken^dir^ 
source. o¥ suppry biit i&Tiot-rrestrictsd ^-sueiL; 
Provided" £he sti^iasy .windings - .srer^ree 
from -any mdnctifre effects JfaMn^^4 r D*rjain 
ma^aeti&atnHi, as they shrink! ;any Ittod'of 
current DjC./ A.C. a rW a-e^edr^^^fcHily 
jxym Mpajf-fa ** of these may be ^esr^oyedlandj&t 
' any chosen TOteage -or ctatnf vMues a . pmTide& 
rhflt ' the individual primary -ysmtiixi&sl on-'3a 
•core are c o n ne c te d ip s^es^I$;tbey aa^jparaSei. 
connected, tie. subsidiary. - exefitatibn T ^ current . 
shraM be' iHridifecrionafl. ? - ".»: f ■ ■ * : " J * . j 
• (S ingle pnrprjse> ayjhdfngs -"ibsT. ^uHadiary 
excitotaojr . feajve Aeen ."•ui " thd- ^vrarious 

fflnsiisoons : but' . addidohaii " ' e?KteS6r£ -■ wind- 
ings - anay be af^iiiedi^iising, dTfTererit: "kinds 
of esdting^ - cuxrenfe • if "'dedced^. 5of " feed^bab^ 
5Mas^ gmj -compensation Jpnrposes "for:.producr 
ing particular - cwitpuc. " xe^tures .'•"-or * cfharacEter- 
isd'os-^s TVPol ber rmdexstoodf by those rf^rnH^ 
-with tjiese rexfeHJjaes:.: ~;> ■ I u:_ " " : r - ~~ 
- Th^ • aratogemenfe. -defeated- in- ^ther fp^e^ 
going" Save "been ~eontfirred .to sirig^e phase^sup=- 



piy systenis' but.any of lite arrangements may 
•p-g pTflMy raffil be.adspSsi for operation on drcee- 
pimse ^Sttans by esmg three: units; or devices . 
connected* in "." stas_"; ox * " deM **L in^ die," 
gand er sb oW i in %>eci5.cstion A7&S/£Bl ^ 
(Serial 2fo.- . 7)42,4550. " . . - : . — V. r - . 

In yiew mf -che innumeikble ^>^Me Tsaria- 

• a$ion$ rxaiaprisHig/jdhe jrwentisBi "theJbiEgoing 70 
exam^iies are..oi% intended &> i^.iypkaL.. 
:' , Wnai werMmis:— r ^ : - _ - l-i 

k.An* elecmHrrj^nedc "dsvics for, rise in 
sifigie. or . rrrftL-piEase A.C1 cdrouife'.as ! claimed 
ni:. dafen -l ^rf S£e&£qation 27n;jffi^5/53 :in 
wbicib. "^e* tw<y: separate . subadiary .ote ' eie^ 
merks' consdsxmng ■ each main ^nagnefc. core 
are.dinrieriaonBol.i3o carry \ eipifill Jpi^jportions of 

•j8iix.-and "lice .too - elemeigjs jponsfarnting -eadi 
rnagnefde cenenrt' are energised' by a primary . 
nrfndmg.dw^ed between.. bo& element^ el 
Jeast jone pairroaf efenentis ' being prorided msh 
a single esEitmg winding coMecaiVBly embrac- 
ing them," the fluxes -'in eachi "jdlemer^* due 1 to 
tie:* primary . winding being; .arranged to. link 

' in .oprx3ffl.te /dirf^flrw:_TOdi t£e iaid^e^cadng . 
5^^rK^n».so:lbat dxe^ non- 
inductive- .mtrr- respect\tD "the v saH.:priniary 

.i?rindsng .and nol vsoliage- as-".*, induced- ^ in - >t 
tierjeby. .so *ttet tbe exciting." OThding. ^can be 
energised^ ifroari. any /separate, ^onfee ; of* sujpply 
for "the .ptEsprise -of *redacmg .of ' snppressing 
-liber m/asit magnedc. finx: in .the* maih"-niagnetic 
-core ;o£ -pchidi. tbe' subsidiary: r elemen^"_.are 
parted .and diverting, it -Co die : otier rihain 
5nflgnetacc6r^-Dr-vii5^ :. r* 

2." A." device as "cMimed ihridaim\iV in 

" wbicfc ibe .divided " prkoary winding - on one 
;the fswo .main irnagnetic cores: is- connecftjed 
m series with- rbe-jd^ded:- j^rwis^:lv^n^mg 

' on tjhe otiher "^g""- core," enaMngr the potential 
i^teibu^n^becween' ttbe two windings "on "the 
^6. csores to be ^raried by the s^sidiary excita- 
tion " -(by , . iw^hkb the: ' Trtftqn magnetic flirx ~ is 
diverted wbofMy jot jpandaiily : from • one core 

-to die* ofhar~ .. " - v *•"*■:* \ - ".- ■ 

4. A device" as ' . claimed in"- claim'- 1- or 2 > 
m whidb ".flae primary wmdgngs. embracing- the 
indin^idiiai subsidiary jetemearts' of a m'ain core 
are connected in series' or parallel opposidon. 

■'^'.4: "A device' 'as- dapned' pr- dann % in 

- whidi- a. primaryi-wmdrng..'^ one" sob- 
. .-sidiaay.- ''eiement of. ..each . of"- abe . two - .main . 

cores, is connected in series* -rprftb' a. primary 
fwanding .etobaJaring the btiher Vsnbjddia^. ele- 
Tinen^ of eacii.bif tbe twb rnate'eores. .. -: ; •*"' 
*5". *$E^T&v^tnx& in or mpdrHcations of the * ■ 

- liec^rDimfignedc * devices' claimed ' in specifica-_ 
.tte:fbfo. r47»S6/53,* si^rstarrliaMy' as descrljed 
-and as^ shown -in any of tihe figures of "the- 120' 
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742,494 COMPLETE SPECIFICATION. 

2 SHEETS 77,/ s drawing is a reproduction of 
the Original on a reduced scale. 
SHEETS I & 2 
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